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Figure 16. 2001 and 2019 Concentrations of Uranium in Groundwater and Surface Water at the Mill Tailings Area  
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Variations in plume mass are related to both changes in plume volume and average plume 
concentration. Plume volume has fluctuated from 3.5 to 6.4 million gallons between 2001 and 
2019. Uranium plume volume is correlated with groundwater elevations, as illustrated by a 
comparison of plume volume with the hydrograph for well 0631 in Figure 17. Well 0631 was 
selected for comparison because (1) groundwater elevations are always within the alluvial 
aquifer; (2) hydraulic conductivity was reported to be 27 ft per day, which is typical of values 
from the alluvial aquifer (DOE 2002); and (3) 222Rn profile data in 0631 indicates a relatively 
high flux zone within the alluvium that corresponds with the profile trend in dissolved uranium 
concentration (DOE 2018). Fluctuations in well 0631 are related to changes in Animas River 
stage and precipitation recharge. Plume mass has shown a similar pattern in fluctuation as plume 
volume and has ranged from 13.9 to 24 pounds between 2001 and 2019 (Figure 17). The 
decrease in average plume concentration and plume mass between 2001 and 2012 suggests that 
uranium was being flushed from the system at a rate greater than the loading rate into the aquifer. 
Visual examination of trends between 2012 and 2019 indicates a dynamic equilibrium in plume 
mass and average concentration may have been achieved (i.e., the uranium loading rate has 
generally decreased and is approaching the flushing rate). 
 
2.5 Surface Water COC Concentration Trends 
 
Surface water was sampled from six locations in the Animas River adjacent to both the mill 
tailings and raffinate ponds areas in 2019 and analyzed for cadmium, molybdenum, selenium, 
and uranium (Figure 1, Table 2, Table 3, and Appendix A). At the raffinate ponds area, Animas 
River location 0678 replaced 0656 in 2013 (DOE 2014). Results from 1992 to 2019 are 
presented on Figure 18 and Figure 19 for the mill tailings and raffinate ponds areas, respectively. 
Concentrations of constituents at all locations along the Animas River remain indistinguishable 
from background levels (Figure 18, Figure 19, and Appendix A). The colored lines on each plot 
represents the LOESS line with a 95% confidence interval shaded around the LOESS line. The 
most recent surface water concentrations across the mill tailings area for uranium are also shown 
on Figure 16. Samples were also collected from South Creek (location 0588), upgradient from 
the raffinate ponds area, to assess the quality of water entering the site from the west. South 
Creek location 0588 is in the lower end of the arroyo that extends from the raffinate ponds area 
to the Durango Disposal Site. South Creek is typically dry except following heavy rainfall 
events, wet periods, or when treated water was released from the toe drain collection pond at the 
base of the disposal cell (DOE 2002). Samples from South Creek in 2019 had concentrations of 
selenium (0.00096 mg/L) and uranium (0.040 mg/L) that are within observed historical ranges 
for this location (Figure 19). Concentrations of selenium and uranium observed in South Creek 
are generally higher than those from other surface water locations (Figure 19).  
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Figure 19. Temporal Concentrations of Selenium and Uranium in Surface Water Along the Raffinate 

Ponds Area 
 
 

3.0 Compliance Remedy Performance Summary 
 
Based on the evaluation included in this report, the following observations and recommendations 
are made: 

 Estimated groundwater flow directions are consistent with the conceptual site model 
presented in the SOWP (DOE 2002). Because of the uncertainty in vertical elevation datum 
of monitoring wells, comparisons between Animas River stage and groundwater elevations 
are difficult. A resurvey of the monitoring wells to a common, absolute datum is needed to 
evaluate the progress of natural flushing. 

 Concentrations of cadmium, manganese, molybdenum, and selenium in groundwater at the 
mill tailings area are currently below their respective compliance or risk-based (manganese) 
goals with the following exceptions: 

 Cadmium and manganese have been persistently above their respective compliance and 
risk-based goals, respectively at well 0612. These COCs are likely related to sources 
other than milling.  

 Selenium has recently exceeded the compliance goal at wells 0633 and 0634. 
Groundwater elevations in these wells are frequently within the Mancos Shale, where 
elevated, naturally occurring concentrations of selenium have been reported in 
groundwater samples across the Colorado Plateau (DOE 2011). However, well 0633 
selenium concentrations above the standard mostly occur when the water table is within 
the alluvium. Selenium concentrations are generally below the standard when the water 
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table is within the Mancos Shale suggesting a continuing, alluvium selenium source in 
the vicinity of the well.  

 The sampling frequency for molybdenum can be significantly reduced or eliminated 
altogether. Annual monitoring should continue for selenium, and natural flushing currently 
remains a valid compliance strategy at this time. Concentrations of manganese are not 
expected to fall below the risk-based goal within 100 years at well 0612 and annual 
monitoring should continue. Natural flushing of cadmium at well 0612 is not likely to occur 
within the 100-year time frame, therefore, risks associated with cadmium will be reevaluated 
at this location and contingency remedies considered. 

 Analysis of sulfate at the mill tailings area indicates that concentrations could decrease to or 
below the average background concentration goal of 1276 mg/L within 100 years at five of 
eight locations. The remaining three locations are wells 0633, 0634, and 0635. Groundwater 
elevations are frequently within the Mancos Shale at wells 0633 and 0634, where elevated 
sulfate is naturally occurring. However, with significant decreasing trends in sulfate 
concentration at wells 0612, 0630, and 0631, suggesting a mill-related source, and given the 
proximity of wells 0633 and 0634 to the former mill tailings piles, continued monitoring is 
recommended. Additional uranium isotope sampling at well 0635 would help assess if 
increasing sulfate concentrations are related to possible changes in the mixing of mill-related 
and background groundwater since 2001. 

 Natural flushing appears to be proceeding in a manner consistent with recent VMRs for 
uranium in the mill tailings area (DOE 2012; DOE 2014). Attenuation rates for monitoring 
wells with significantly decreasing trends (0612, 0617, 0631, and 0633) suggest that natural 
flushing at those locations could occur within the 100-year time frame. COC concentrations 
in wells 0630 and 0634 remain above the compliance standard with statistically significant 
increasing concentration trends. Since concentration trends are increasing at wells 0630 and 
0634, the time frame to achieve natural flushing cannot be estimated at these locations. 
Mann-Kendall analysis of average uranium plume concentration data indicates a statistically 
significant decreasing concentration trend. Though highly uncertain, linear regression 
analysis estimates that average uranium plume concentrations could be below the 
compliance goal around year 2101 with the 95% lower and upper confidence limits between 
the years 2068 and 2213, respectively. Natural flushing within a 100-year time frame could 
still be a viable compliance strategy. 

 The aquifer beneath the raffinate ponds area is subject to supplemental standards, designated 
as limited use, and monitoring is conducted as a best management practice. Concentration 
trends of selenium have either been decreasing or exhibiting no trend, and uranium 
concentration trends are only increasing at downgradient well 0884. The increase in 
concentrations at well 0884 are expected as uranium continues to migrate downgradient. As 
such, samples can be collected at a reduced frequency (e.g., every two years) for all 
locations except downgradient wells 0594 and 0884 to continue monitoring water 
quality trends.  

 Surface water COC concentrations along the Animas River adjacent to the mill tailings and 
raffinate ponds areas are consistent with the concentrations at background location 0652. 
Samples from the ephemeral South Creek location 0588 at the raffinate ponds area are 
higher in concentrations of selenium and uranium than those from Animas River locations.  
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Bulk Plume Metric Results 
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Bulk Plume Metrics and Groundwater Elevation Data Presented on Figure 17
Durango Processing Site Mill Tailings Area 

Durango, Colorado

Date
Average Plume 
Concentration 

(mg/L)

Uranium 
Mass (lb)

Plume 
Volume 
(million 
gallon)

 Date

Groundwater 
Elevation at 
Well 0631
 (ft asml)

3/31/2001 0.55 22.48 4.9 4/4/2001 6468.6
6/7/2001 0.46 23.18 6.1 6/7/2001 6470.5
8/27/2001 0.57 21.19 4.5 8/27/2001 6468.0
11/6/2001 0.68 19.70 3.5 11/6/2001 6467.4
6/5/2002 0.68 21.74 3.8 6/5/2002 6468.2
6/4/2003 0.54 23.90 5.4 6/3/2003 6470.4
6/9/2004 0.49 23.94 5.8 6/10/2004 6470.6
6/20/2005 0.44 23.03 6.3 6/21/2005 6471.4
6/6/2006 0.52 21.87 5.1 6/7/2006 6469.8
5/30/2007 0.50 21.41 5.1 5/31/2007 6470.3
6/2/2008 0.43 23.03 6.4 6/3/2008 6472.4
6/9/2009 0.44 18.45 5.0 6/9/2009 6469.3
6/8/2010 0.43 21.30 5.9 6/9/2010 6470.9
6/28/2011 0.44 19.83 5.4 6/28/2011 6470.4
6/26/2012 0.53 16.95 3.9 6/26/2012 6467.9
6/4/2013 0.51 18.24 4.3 6/4/2013 6469.0
6/4/2014 0.41 18.21 5.3 6/4/2014 6471.3
7/1/2014 0.46 13.86 3.6 6/3/2015 6471.3
6/3/2015 0.46 19.22 5.0 8/18/2015 6467.8
5/25/2016 0.45 17.64 4.7 5/25/2016 6470.2
6/8/2017 0.45 21.41 5.8 6/8/2017 6471.2
5/22/2018 0.60 17.83 3.6 5/22/2018 6468.5
5/21/2019 0.46 19.37 5.0 5/21/2019 6469.5
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